Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2001-298191 
(43)Date of publication of application : 26.10.2001 




(21 Application number : 2001-033408 
(22)Date of filing: 09.02.2001 



(71) Applicant : FUJI ELECTRIC CO LTD 

(72) Inventor : 1WAMOTO SUSUMU 

FUJIH1RA TATSUHIKO 
UENO KATSUNORI 
ONISH1 YASUHIKO 
SATO TAKAH1RO 
NAGAOKA TATSUJI 



(30)Priority 

Priority number : 2000032160 



Priority date : 09.02.2000 Priority country : JP 



(54) SEMICONDUCTOR DEVICE 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide a semiconductor 
device wherein the breakdown strength at an element 
peripheral part is higher than that at a drift part while 
avalanche resistance amount is improved without a guard ring 
or field plate. 

SOLUTION: Related to a vertical MOSFET, a breakdown- 
strength structure part (element peripheral part) 2 has a 
second parallel pn structure where a vertical n-type region 2a 
and a vertical p-type region 2b are alternately jointed 
repeatedly. The structure 2 is present between a surface and 
a drain layer 1 1 around a vertical drift part 1 of first parallel 
pn structure, and is almost non-electric path region in an on- 
state and is depleted in an off-state. A third parallel pn 
structure is provided at a directly-below part 3 of a gate 
taking-out electrode. 
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Pitidv WTf^iBB^nX^Xt, S?5LXg2S$n 

x i>mt>% *\ * fc . m ©Jti p n *a t * s oie w 

pnfllitids. Wl-iafi^tlX^Xt. B55LXS2S 

»ft«wii-5«»JB i mmmtmm 2 »«s!®« 

HSFffi«jli^h7^7^it6rt^ T .^6*\ 8J«S 

1 mmmmm 2 »isffl«* 5 i«x-tt4 < . >> 

coi^W^^lwElStvXv^XtA^. *tt*8lSfc 
9ropng^SII(OH:*i5»Stfcft, WE* s l6)-h-t-6„ 
$ 1 t it^S 2 i»lffi«*H:*ti 

[0 0 2 4] ±ESS 1 <D^it. % 3 tSl* 5 *^ • * 
7»fflll©li1£®X-fc6fcft. 3«^fiLh©IW«WI 
^irilfflt6tWX'fc6^\ %2<n^mt, 2«*CD*Sf 
^SftJU^I-taffl-C* 6 t)WX*fo6. 

[0 0 2 5] Wh, ±!E^lC0^©(;^(t6^3®f«l 

XISJ6 2 OtM P nflligro 5 />4 < 4 1>* 1 
IC0jS|gta5roieTai5»lw*ilt63fe?lJp nfllittOp n^9 
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SLf yf-^»l(73tyijpnfllitrop nift*) SLfyf- 
*0fc*<4oT^$rfc«r1MH-«. r©S?l©®$ 

[oo26] m^mahiis ir i aaaa ®aa 
»olT»#-eo»Et:i*i±-e#»i*K, y-fts? 

twBTtt^Kfcttsaap nAifi07MWt£^ff l 
[0 0 2 7] *©STaft©t?IJpn»3t©ai 

iswia i mmmmmtifH2mm^^^m 

fe. ^WiITSl5^T-^-<-f $ • 7/<?y->x • TV 
-f * ^ ^^TT-i tfctt^fctt* * y 7§|#&£ffli: 
t -C»ttf«« 2 *«g * x/ufcJgtetf- LTSS 1 IffiS 
~-*+y7fcsiS3KC£3»T§r, swaS* wot trs 

[ 0 0 2 S J * ■ LT, 9 1 ©SSI p r.&£g 5 tSJES 

watt. a2€ii^x/HiR«03^x/i4n»c«itLT 

1 fc * ©ft«B©JM 2 WtffilHe t 

»pn«^»2*«5!'>x/HH«lc«l!lLT^4fc 

4. 

[0 0 2 9] 

1-6. 

[0 0 3 0] CSUtMi] Hitt, **W«SW«llfc 
« SJS^MO S F E Ta*©f- j/ T'fcjrf &l&¥ffi0 
?, MOSFETO*iBStt» J «'lM»Bt±oy-^«B 

1 trojgJgJBHA 1 - A 2 - A 3 - A 4 &fe*LT*-f 
0314, 02*©A5-A6ai::&oT 

[0 0 3 1 ] ##an^+*/l^MOSFEm £ 
fill© K L"f V«« 1 8 ^BBSM Lfcffiffitt© n ++ K 

^fc»lW>6?lJpn»itroKU"f y • Ky7hg)51t, 
r©Ky7h»l<o«5«Ka«Wfc««Xtt^ h7<f 

afcaaWcarit*ftfc*Haaa*0n+ y-*a$ 



i4i. aaaaifcy-haaai ssr^Lraite, 
ftfctfy ->y => h«aa 1 e t . anaaa 

2 0lcHltfc=y^^ haS^LTp^-^ni^l 3(0 

taaaatsy-^aai 7tsrtLT^5. 7*^ 

^©p^-^Jjcl 3©<PlCn* y-*a«l 4 7>i^< 

rr-e, r©£?©gcffi&ttaiip^-*8f$i 3&t/ 
y-^aa 1 4 caatr^s. 

[0 0 3 2] ;oFW> ■ h'V7hUHt, n ++ K 
HVBl l©*7'*H'-h©±l£n3!©xe**i' 

Y/wftftataata**ufcair^at L-caasti 

aai a iaas©a**isiKatt«a<opattaa«i 
bttS5EKa9 8tT*aa*ufc»a-c*>6. *a 
m nfi»Ky7 h*aa#i att, aats-p^- 
^aaiso^x^aaaKttau *©±ai«aaa 

E©7 t 1 2 c Kit u *:^7«* 5 .-. + + K " 

tt. *© HSM 1 3 a ©!7x/PHffl«|5Sr(BJ 

<7^Hl:8U WWn ++ h'K>ini: 

Ky7haaa«iatpffl©ttaa«ib©aw 

*J*83«*tt2. 5X10 15 cm- 3 X-kitK ix 
1 0 1 5 ~3X 1 0 18 -CfcMfftK 

[ 0 0 3 3 ] 0 1 lc*t i 0 ^ <y 7JF35lci*«iic: 

yai 1 twattt, ^y^iiT-tt^msgsi«T-fooT 
*7aa-ettasfl5t«»E«a« (a^a») 2*: 
aasji-cn*. r©iisjEt»itsi52i4, sffi©/?$*ifi) 

fcEKiii-*a*©«a p mm 2 b t zzmm 0 a u 
Taa«£tTj*5a20awpn»a4fco-c^5. 
py7 h«i©ai©awp n«at»flEaa»2fl5» 
2oaapnaafcHtaffKEB*iiT^«. a%, k 
y 7 h as 1 vm 1 o aw p n wmm a t »E«aa 2 
©»2oaapnaattt«B**a j RTU tne>©» 
aa»-c»E^Ka»affloa«i«oT, Pn «i*)i§ 

UsattLT^*. B2t*ti5fc. Iffi1Siggli2© 

a2©aapn»aK*jtt*pna5aLaai KJ7 
ha 1 ©a 2 ©^^j p n aafc*s«t 5 p n a 9 1 lsb® 
taaau-c^*. HE«aa2»a2©a 
a p naatfcits p na 9 au try ^1 k y 7 na 1 

©»l©lfe?ijp naaiwJaltip na9SLfs'^i9 

i«<4or^5. »Ea«a2©T««a«ii 
h*y 7 hg(ii©^nt!^a*j; 9 tffi< 4or^5« aa 
n mm 2*tmp sa« 2 b ©aan#K 4 tf m 

"P. ^$14^4 0 «mTfo5. til^tl©5F«aa«tt 
2 . 5 X 1 0 1 3 c m" 3 T-fc57»S, 2 X 1 0 1 4 cm 
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" 3 KT-CWltfftP. ftEft&ft2©SB±K 

**7* (psg) *>e>A*atfc« (Jfesro 2 3*s/« 

[0 0 3 4] iHE»jfg|52W^fl!||C|l, £K©JI*£l4 
IwEIp] U tfc&ftJf^lW© n Y-fc/i'* b y 
2 4#EB£ft"0>5. rOnSI^+^/W^ h j/^ffltt 
2 4ttn + =<>^^ hffl«2 5£fl-LT Kt"f^«E£ 

[0 0 3 5] Ky7 httllif-y^mt-eJgfcW** 
daft. t©->afa»K*»^T, lNfe|ft||t2 0±£? 
-HS*)tHL«ffi3 0as(!):lL.T^$ g Z(0>f-bm 
lilLeg3 0ro^t)^liy-^«ffill 7i«7-f-yu> 
7*U-M 7 a tUT3S5fflUTV^. y-hftUfflL 
®§3 0©ETCKy 7 K8|51©»l©&JI]p n»iti 
fffi«iiS|5 2©ff 2©&JiJp nHWIiKttititBTSS 
£tt. »3©ft$IJp nttitifcoTI^S. r©$3©& 
?>Jpn*igtt. ^©ff££AKEA^5«#©j&tfgn 
ffl**3afc, Sffi©JlS;fr[B]|;:EfitSi:|K©16BSp 

y 7 h g& i i <om m P n »it t btsi5# 3 ©$ 3 © 

ffi?"Jp n»itiliffiTO : UTEfi$^Tl/>-5. BP*>. K 
y 7 h Si! 1 ©ff 1 ©#?IJ p n »aS©iffi i: ETSflft 3 © 
*3©itMpn»rafi©JM4l*fi¥fTU *ti<b©Si 
ffSP^-ettSlMr3»*®S!©M«t*-3T, pni&Bif 
UJSilffiLT^S, ffEfl?iggfl2©ff2©t$lJp 
ntSii©i!ffi<>:ii:TSl5#3©S3©i!£?IJp nftigt©® 

[0 0 3 6] *«m STSl!# 3 off 3 © jfcjfl pnffi 
i§Kfc(t5p nlftyStfyf-HKy^ hg|51©SS 1© 
Wh nfcifKfclt* p ntfcOilLtf yf^ iSfe<fc 
oTiay, WEW^2©ff2©&?lJp nWjgKfctfS 
pni»*)jgttfs/f-i|SH:T?*>*. BTS5#3©ff3© 
ttfllp ti»igw^M^»fitt h*y 7 Kgfl l ©*ijiE$j«g 
«fc*)tfi<*oT*J9, WE«iigB2©ff 2©&?ljp n 
»*©^«*»*ilflH:-eJ!>*. nH®«3ai:pS!ffi 
«3bOJia[tt*C4<»m-(?, KSftM 0 fl mfJb 
5, ^ft-pft© W&itStt 2 . 5 X l 0 1 3 cm"' 
ffc5^ 2X10 14 cm" 3 £XTVfotlli&\,\ 

[0 0 3 7] BTg|5# 3 ©ff 3 ©&3&J p n »it©*MJ 
ttpi?i/l^«4 0r-afetlT*i»3. pffi7x/Ufc# 
4 0lit© t PK7lMLfcp + =>y^^ lSr^L 

©ff3©ft?ljp nf8iglip3!7x/Hg$4 0©£x/uia 
t^&fc&mLX^Z. KJJ7HB1©**© 
^ft^Jffl^l bttpi!!!?x/l^$4 0©rtfl?x/H!g 
*9-C7*/WSfcS«U M*1-aBT»a3©nSM 
$3 a £©p njg£jttpiilB#4 0©7x^J6K8&|3{ 
LT<-»5. REnVS8B2©ftJI©p3!Ktt2blipS!7 



[ 0 0 3 8 ] ±IE©tyij p n tSigtt. ftjg p Sffi 

#!»JWfcll«ttt<C«^**«t»i:«oT^*lfllK 

[0 0 3 9] ftfc*«©»fWio^-ClM?t$. h 
Iffil 1 6 Kgr£©iE©tift£:R]AD-f 5 1 , n f-r 
iMOSFETttsl-yttgt/jJt), y-Hlill 61 

TCp^-aMU SOftBIClMESftftSCIIftl'l. 
T, y-*®#l 4*»b^t*A^Wl 2 eC«?#S 

ash. *©ttA$ftfc*w Ky 7 KiKmi a & 

ilotn + + KHVlllCiU KMi'Kil 8 

* 7 &©niwj»ai- s. 

[0 0 4 0] y-h®jIIl6~©IE©tf££&y*S 
t, MOSFETtttf7:tKffi£fc!9. p^-^M*l 3 

£y-7>«1ii 7i:WFfl)isi!Brt5. IK, w©^7^ 
(i©88> (y-* • KWVMBE) # 

p^-^ffi^Sl 3tf--v^/Uffitjci 2 e £© 
MOpnS-g-^fe-ttlWp^-^ffiijtl 3if-v;M< 
IMl2efcSSl#|»l/CS£fc1-*i*C, Ky 
7 hffil©£tt«W*l bttp^-^WJjtl 3£fl-LT 
y-^lfil 1 7 KBSCftK^M U K y 7 hSB 1 K 
y7HSKffl«l alin ++ KMyillfc^LTK 

1 b£ Ky 7 h«Sgffi$l a tWfflWp nS^»5»©2 

■zm>ti:'® t m i b £ k y 7 btg®m® 1 a ©jartit 

3S-f5©t?, Ky 7 hgni©^S.^f.S5, t¥oT, 
K y 7 h A l w ffi HE^+iMlft S iit ^ 5 © K 

j; 7 htti ©*«*«***< Rjrca\ *.m««»k 
[0041] rr-c. *«sj© Ky 7 h95i ©if 19 ©we 

«itaiJ2Ctt»2©atJlJpn«BS4J»*S#iT^S. r 
©ff2©tJIJp n«ii©tt 3 -C^O^©pS^2 btt, 

p^-*P$i 3x«pl«*4 ofc^ury-^Bffi 

1 7 (ZlftfttKIt U * fc# n 2 0 a n + + 

k vjvmw ix k v«s 1 8 

«LT^5fc». itE«iggii2©p n^^JEJSLfc 

5, r©fcft, $tm-b'i)ymm^7^-^b'-f^ 

-h*«©J:5K»E«a»2©«B«SraSft$*S 

ki'>x-$z<ox\ mimm2<Dnftm&*:m.ftX' 
is;ifE^is»T-#6„ mti&*m%*(o 
mEitzmx-zi. 

[0 0 4 2] *Writ, KE(Sitg(i2©ff2©36 
« P n Witt. K V 7 h » 1 ©» 1 ©Jt« P n ffiit X *) 
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t, p n I* IJilLfc'y L^WMM 

»lJ:0'b*<2${k+«fc*. BEflMMfci 1 ^. » 
E«ita520p n»"9iiL*8ffi*s h*y 7 hSl 1 W P n» 
9fit«BKSN*UT^Sfc»» itEEt8i£Sl?2W22fli 
*tti(V\ ftot. Ky7hSBllC»irot5lJpn»ig 

ffiffi&gfl 2 WR/Jri'S? 2 ©3t5>J P n jtiflCt o T+^t 

[0 0 4 3] y-HkOHJUWSOOB 
T»»3©JB3©tt5dpnl»aiA«Ky7 KJIOMI© 

TiMfcwrAJfKftor^sfc*. y-hfcDtaum 

5 ©fi£Ji *«*£**!>*<. *flHflE*««Ti»3-eft* 
S*v5wto:«v\ ia t-eisw3wss3wit?ijp n 
#Bt*SK!T7 hSBKBBKDJttfUp nflliti*) t p n*ft 

V Mil/l- y / v - ^ t_ ^--^ N u=t- I WW *- 

|»«SbtK!)7hllOpatt9l9Wl b«J 
y 7 h 35 1 roS 1 <n m\ p n UI5I k &TU$ 3 WIS 3 <D 

^]pnfl}jit^ffiwe*)*esB8#.»*a^i-i*« p 

S«*4 0*sffflEL*^i:#-C'{>, y-^HIi^ITSP 
#3Wfftfctf> P giW$3 bt»«1-6fc»tlt, it 
TSl5# 3 <r>% 3 tf>3f:?lj P nfltii© p n 1% 9 iS t f s> ^£ 
h'y 7 hglJl W^lW^Jp n«igrop n»9ilf v 

T95ft3t?<0gS2!©8:3M J KI» 7 J; 9 

y 7#kjj 7 msjum^ 

/<7^i • 7 , W^^!?>'i»tS:#5ri:A5-e#5>. 
[0 0 4 4] 1IC V «3©JtJHpn*Jt©*iB«ICtty 
1 7 pS««4 0 ii*fr«£t 

•5fc»> *7*fctt«3©&Wpnl*£ro#pfflB*2 
b4«JMEIwjj»/<^r^i«5, pSi«2bWpnfea- 

•>x • 7 n'^S'y^&cy St< &sfc»> r/<5v 

y >x • 7* M * ^BT 3 Lfc* 

^«8i7fc§ifta*»ii«fc>!). smmw^sb^wb 

[0 0 4 5] iE7g|5#3C>85 3«t?iJp nUlll* p!? 



tfvzz. Ky 7 h&i«&3ffi<a®$tt9]ffliSti 

b ft p S "7 x/WW* 4 0 rortil 0 xA*£ ►) f 7 x/W£ 
KlfltU (WS1-4BT»»3©nS*«3 aWpn 
t££jlip$!7x/HBiS£4 Od^x/I/JSIC^LTP 
5, dOfc*, rtttl^x/ujg-CrtS^^^ig" 01 
<, • 7V<?y>x • 7U"f^y?^W5l 

4Srffl#S^* s > t<0J84SrKy7h«lfc»»tH+- 
P&tSSS3ro&?iJpnfSii«*i« 
© nS?S# 3 b i V* £ £ 5 w t 

[0 0 4 6] J:E«tJiJp n<Sjgl~3ronS!ffl 
#1 a~3 aRtfpS®#l b ~ 3 b It® 2 |::*-f*0 < 

JfttUTWnfflfWl a' ~3 a' Wfl^pSW 
tjtlb' ~3b' Sr5PB6<3<& J f-W-^U"CtSi' s . p 
SfWSlb' ~3b' liltS<oai$*|6lt-e^t?fc5. 

^_ - * / i r l. 4 -tr I-*- JBttCi^ri f@" 

IWEIr s FBfl» J f « t»* t T t A t \ 
(0 0 4 7) »E^5^*r*ltS»^. *JtM 

m8«"Ci>iitfA^. IK, *2fttf*3<B3WlJpn» 

OttW P n»*0*!fi*»*<O 1 / 5 - 1 / 1 0 0S« 

[0 0 4 8] C^JS^J 2) B 5 tt, **IBW*lfcW 2 \Z 
mffi&MO S F ETt*J»t6^y ^£±«H*rtt* 

l-A2-A3-A4KffiSLT^6o 

[0 0 4 9] #$J<AHJ£#J 1 i it±0*Hi, H£E 

jfcw p n&ab» J Ky7h9Ji<o*ioat5iipn»ists 

1 0)tR 1 co3fe^tJ P n tlliSfliffi iSTa» 3 w!B 3 
Hlpn»»Olffii:tt«K3eU Ky7h»l<0JRl0 

itn p n siigois t iffiisita 2 2 <n m\ P n 
&<7>Mmt\tmftix^z 9 tit, Ky7h»io» 

l^ttMp nlBJt^pnMKJiBUtfs/f-CltU 
^3i»EE»l»2^JtWp nlllit^P n*9iSLe , S' 

f^«<iotfc^ ft*»-e«>6. ifc, Ky 7 

h»l^««B*KfcU HT»»3fc»E»il»2 
3 0*3W3tWp n»ig^»5SL«ffit Ky 7 h SB 1 



< • 



Ky 7 hSSKOlBl WjfcWp ntgig<ti£T3S#3<7)§S3 
pfi**/HIME4 0*«ffaL4^i:#-et 1 E7SR#3 

fc k y 7 h 0 1 1 AM*#*+*itf, p im 

«4 0*sfiR5EU4t^#"Ct> v y-*«{££S7S(J#3 

^^r*itwpsw«3 bt»«tsr ta^iB-e* 

0, iSTW»3lcfc*tSpnlft05gLe3/^(O*S:K!; 
7 H»lC*J»t5p n*0igUe , y^ttfcU*<t5r 

[0 0 5 0] r«)J:543oojtMpn«|itcoEJlB«IH 

ffSIBSMOSFETJll^O^y^tjBttWTlB 
T\ MOSFET(0$ffiSttfb«B^SK±COy-^tt 

EI 6 + <7)$£7g (Si B 1 - B 2 - B 3 - B 4 fcft* L 
i-^ffiHt 1 *)*. H7*OB5-B6»{CftortiIKL. 
fc#$£^1-#rffi0ll, 03 tl^IC-efcS, 
[0 0 5 2] 5^- hft5 tfj L«K©tTtt 

# 3 o» 3 ^ae^j P n »ittt k y 7 hsn i <o% 1 ©mm 

P n»S©3- f-«$lw{4SUT^5 0 Ky 7 hgpio 

* 1 © ttM p n »igtf>I ffi fc fiTg[5# 3 (0» 3 <D JftflJ p 
n«i££^lffi£fiffi¥frU Ky7 hSBlOftlcoffi 
?'Jp nl*i6olffitHE»jfi»2(0*2C03tWp nfgii 

WM^iJp n»i£<7)p niftfligLfcV^UtU BTW# 
3t»ff«36«B2oa(:Mpnl«it«)pnH!liBLlf!x^ 
4oT*J0. »*»-e*>6. lie, Ky 7 s 
»l0*«4l««WfcU tSTSB^3 t»/E*»itS}5 2 60 
^Mft*S#ffi<*oT^So &le, iSTft^3 0»3 
OSCW P n ttiftP K y 7 h& 1 aft 1 <Dft?fj p n *& £ 

0 tp n*0iSUtfy^«^ii*>6, pS^x/Pg 
%4 0i5SffiL4^i#-et % ET&#3^WVitf>p 
S!ffl«3bt> Ky7h«10p«tB)Difl*l b<£&£ 

1\ ilT«B»3oaSfttr«K'e#« f 
[0 0 5 3] e^iple, y-K69ttJL«ffi<OBTffi 

[0 0 5 4] (ftftffl 4 ) 0 8 {1, *&9i®Slfcffl 4 II 

ff5J8«MOSFETlCfctt5f-y^fe±(SH**£* 
LT^t¥E0T\ H7iW«C % 06*o$gJg|ffifflB 

1 -B2-B3-B4le*g3LTP* 0 

[0055] %mmzmm^ y-w 

9 ffl L1»E7£fi# 3 (0% 3 O JfcW.p n Wfttt K y 7 
h % 1 cofg 1 OlW p n»»03-+-»fcfl:B LTP 
Ky7HBl©WiottJlIpn«iOMi:iIT 
85ft3 0»3<03»»Jp nflKSfr^iffiiliffiaXU K 
y 7 h as 1 o» l <omi p n tfligoS ® t REft£&l 2 
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2 offifljp nfllit®J|fi illftBXL-O ^ 0 i 
fc, Ky 7 HSl^JBlWJtJIJp ntS®Wp n$9igL 
fcV^ieitU BTtt£3£»EftS»2 0tt*Jpnfll 
iS^pn|»!9jgLey^<0*^»E</jJo-C*5!5, 
"CfcS, lie, Ky7hfti0*K»»BicJtU HT 

[0 0 5 6] e<z>cfc5ie, y-hftflfflL«B0BT« 
5^3*5 Ky 7 hg{S 1 ^=»-t-«BleftBLT^5»^T* 

t>, K*ffiiitra«4ffffla*t#t5tw-efc5, = 
— f-uvitm&*&v$t>mmz>ttib^ Ky 

7 h»l tBT»»3fcO«IMItt*j|(lfc£iloTSa«L 
T^5fc», BT»£3fcfcltSft3 0ifcJ(p n«K»0 
p n» 9 ig UBBH*x— O p SttSO 5 ffi«le£gS Ljffiv \ 
t^ftjB^ft^lctiS^, tfL5, BT»#3«r*JJt 
SpniftDSbey^^i KJSltcjsitSpn 

tfaRSEUftv^tS-Ct, y-*ft{fc«:BTW#3<DVvf 

[oo5 7] cnjfiMs) 09ii, xmngmmst 

tt&fflfMO S F E TUB^? 1 v 7*Jpf &l£¥®0 
T\ MOSFET(0«iBJSttfc«B^lftWi±oy-^* 
ffiifii^y-hStJWLmffi^tiSLT^ao 010 
II, B9+0ft#16HC.l-C2-C3-C4*tt*L 
T^f¥E0T'fc'5 o 01 111, 01 O^COC 5-C6 

[0 0 5 8] *Wl^i3»t*y-h»9ttlL«ft3 0WB 
T»*3 W»3^3tMp ntf}igll h'y 7 hftil ©JBi « 
ttMpnSKt^tAtttttBUT^S. Ky7h»l<0 
Jfi 1 ^ Jfc Jfi p n f#^^/f g t ETSP^ 3 (D^ 3 <T>m\ p 
n«iai©lBitt«5Ff?U Ky7h»l»*irott 
^Ipn »i£<0® ffi fc SHEtS^a 2 (OK 2 ©JfcM p n fl}5g 
«iaSfcli4BWTUT^5. Ky7HBi©|li 
(OM^Jp nWig^p n|*!9SLl: B yf-|eltL, BT6B» 
3t»E«itaJ2 0^Jp nfflig^p njROSLfc'yf 1 
«)W*<4oT*J!l, tt^TkS. lie, Ky7h 

: P«ft»*^iS<feoT^6. BT»»3W*3C53tJI| 
P nffifi^ K y 7 h ffli 1 C0» 1 wifeJIJ p n »« J 0 fc p 

**SaELft^i#-et % BTiB^SflO^ftiOpffltWj 
3 bt Ky 7 h»10pfifttB9tI«l b^SS^filC 
IBoT*KLT^5fc», ■ttJHM*IBK:*6T, BT 
«»3©aSft*:*K-C65. 
[0 0 5 9] *flm y-h»9fflL«(S3 0^y- 
^S;^®1 7©^JB7-f-/UK^U-H 7a«4<, 

rtJB7-r-/^K^U'-H 7 bieffi^ixActi^iefitL 
T^Sfcft, BT»»3(0»3W3t5iJpn»iS^p5aiH 
«4 0-C«biiT^5^ ^]S|7^-/UK7 P U'-' h 1 7 
a 0BT»£K*5tt 5fc 2 P n tt&tf pl!)x/U 

OT-Rteh, pffi*x/u««5 oo^iey-^® 
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SftfcW, ¥41r^v9 -Ts<7yi/* --J\"{9¥ 
!>y»*Srttft"e§6o ffl<0ttMpnt*»0* 

»«LTi^-C, H»1-fi*2WJt«lpn«iW*»0 
6 0 



[ 0 0 6 0] C»M6] B12H:. *»Moltllffl4 
Ktti «$MO S F E TCio*t5f-y ^tiittfflSrtt 

^«£1C 1-C2-C3-C4 KffiS LT^S. 
[ 0 0 6 1 ] *«t*fc. WW5fcW»K, *-htt 

0 ffl Lmtt^BT»» 3 on 3 (omi p n»an k y 7 

hffll coff 1 OttMp n«ig^4 3 *ffi{-f4SLtv>^ 
f>K K!i7 HBl^ff lWtt«pn»a«)lBi:itT* 
#3<£|&3<At?iJp ntS&tof Eittftg^U KU 
7 h g|i l 1 ^ik^i p n iSigi/OjiE c ffi/xiSiiS> 2 ^ 
ff2(0^lpn»ig(DlffiittffiiS3SUTV>5o *fc. 



I'll — r L *fl 1 1 /TcWrKII - « iJS^-^H , 

I" y ✓ I'Plf i »^J|7 i v »» ITT«C-' | 



3 ifflE»!itfffl2ro^tlto*£;»H£<4oT^4, 
[0 0 6 2) BTaiJ^3C*Slt*»3©afc5«p ntilit© 
p nH9«U«li#-«)patWI9W(lfc««fC^* 

fc#. pS!^i/i^H«4 oatftSEUe^ifc-et. v- 
x fffi&STtBft 3 w i/ ft t p 3 b fcilMtt 

So 

[0 0 6 3] 4*>\ ±B#«i«-Ctt2«ElSfi<0|»g 
MOSFETIiOPrttWUfc^ *%^liIGBT 
(i5#SS«SSMOSFET) , 

[0 0 6 4] 

[»U©»*] «±»B!LfcJ:5C, *»Wt. Ky 7 
h gRcOJS 0 «JBffi»ittt«rJfcW p n Wife 1-6 fc 

3 flM®B©iETai55H , 8 l ©WW©JB*tt©iTtt 
#t£fc£^Jp ntSiii: L4d ? ?>> *©STtfl#©pn 

gt^tt*fl9rF»»OTJMWME*: K!> 7 hSi!©*- 

&©J:3 4$*£*1"S. 
[0 0 6 5] (1) K!»7 hgRcOJlDt-^ilp nffil 



Ky 7 hgr>rolffij:*)t>*#^. tot, h'!)7hWr 

4*fc», Ky 7 t-S5©»iip nfS>g©ftiHM s £l 

Ky 7 hffiroftflp nfl»l± 5 t*&S%l©'>4^» 
Xit»E*3t»»at5>l p ntHit/&5 p y 7 hftrottM 

iMSro»JEfc Ky 7 KSproiffii 5 < ? 

«*tt*J|*l±i-5. 
[0 0 6 6] (2) S53S4if ©BTSSftXIilfil© 
IfclWjijgSgBWSTglWH^lp nPiST'fccT, * 
(7) p n m 9 1 U tT 5/ f- K y 7 h g|5 » p n ft 0 1 L fcT y 
^iO fc!fc<4oT^5fcft, iSTSR^-C-li K y 7 h SB 

^«aii£B^wffij.: I'll -7 I.M Ml i e.i n l&RSfcfif 

*y^y*«4L«<ft5. Sot, ^t?^«7 

[0067] (3) arffi^* 1 iffifi» 5 ff iff* 
1 d«ff % «t -s » 2 mnm <> * /hb* -ca^tix^ a 

ffrit-Ctt, *7*fctt»3WffWpnffa^#««ff2 
fffffflff«*m»-iB^7'^ift9^ S2§mS!ffli|!c 
Opnft^^6«**lSlKt2iffd 5 ttA s 9fi<. ^ 3 

? y £ . • •f\,4 9?$V#&Z. 9lt<4 

t^s/^ • r/^y^x • ^^^/^y* s ff3ffflil 
L t ttffi 1 6 ff 2 * * /MB* £ # t X ff 1 stsi 

[0 1 ] *m<0%W\ 1 «6«lMO S F E T^^ 
[122] 0l4 3 ^««8SfflAl-A2-A3-A4^tA 
[03] H2 I t I OA5-A6lll^iBoTWIWUfc : Rle* 
[04] ffffiWl WSttSSfcMp nfllifiwSJISWt^t 
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[0 5 ] *»9ia$l£0i| 2 IC#.5»M0 S F E TlCfe 
[0 6] *!5WW||ffi|3aj3l^588gMOSFET9!5^ 
[0 7] H6+©J©B|5HB 1-B2-B3-B4fctt 

[0 8] *%m<Dn&wuz%f>igmMos fetich 

[0 9] *89l0Jtttffl5fcfll£iegMOSFET*?< 
[010] H9t«Ojg«ttHCl-C2-C3-C4t 

[01 1] 01 0*<OC5-C6j£lCfcoT$»rbfclfc 
fSSr^-f»Tffi0T*$)5„ 

[012] *8noftttffl6£fll*JfiBgMOSFET£ 
*J It 5 fy 7V>£±«£I1&&± LT^1-¥®0-C l 4 ) 6. 

[013] h-y 7 bmzftimnzM 

O S F E TSr^1-SR5)-»rS0f *>«. 

[014] $e*©ffi5lJpn»jt©Ky 7 hJi«r»o«0g 
MO S F E T *^tt&(frjiB|-e*«. 

[«F*«>lMi] 

la, la' -nSK!l7M 



lb, lb' -pUffiJUH* 
2 -HEftittt 

2a, 2a', 3a, 3a' -fi»gn3>$ltt 
2 b, 2b', 3 b, 3 b' -JRftpSWfi 

3 •«■*•- h»*»fflL«ttroKT»«- 
1 l-n + Y^-ivM 
1 2 e i-*/HSB$ 

1 3 •••ffi^iM^aSW p ^-XfBift (p^/W) 
1 4-n + y-^ffiiflt 



1 5— 
1 

1 7-y-*«ffi 

17 a, 1 7 b -7^-/1' KT'L'- h 
1 8- KU"f V«g 
19, 2 1, 5 l-p + =iV9->? 

n + = hffi« 

mm 



2 5 

2 6 

3 0 



4 0, 5 0 
J-p nS 



[0i] 



[02] 




.../ 
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